Background-In the Andean Region, HIV and sexually transmitted infections (STI) are most prevalent among men who have sex with men (MSM), but incidence estimates and associated factors have never been prospectively assessed.
INTRODUCTION
Men who have sex with men (MSM) comprise the largest HIV-infected population in the Andean Region. Between 1996 and 2002, a steady increase in HIV seroprevalence from 18.5% to 22.3% was described among MSM in Lima, Peru, reflecting high HIV incidence estimates, 1 being the lowest 4.8% in 1998. 2 Furthermore, syphilis and Herpes Simplex Virus type 2 (HSV-2) infection were described as strongly and independently associated with prevalent HIV infection among MSM in Peru. 3 Nonetheless, neither HIV nor sexually transmitted infection (STI) prospectively determined incidence estimates, and factors associated with incident infection have been described among MSM in the Andean Region.
Despite widespread promotion of low risk behavior, condom use, and voluntary counseling and testing for HIV and STIs, no other effective HIV prevention strategies focusing on MSM are available. The EXPLORE trial, a phase IIb efficacy trial of a 10-session behavioral intervention showed no significant reduction of HIV incidence when compared with regular couseling. 4 Recently, among high risk MSM, the HPTN 039 trial has shown that acyclovir suppressive therapy is not effective in reducing HIV acquisition, 5 whereas, the STEP Study failed to show that a vector vaccine inducing cellular-mediated immune response prevents HIV infection. 6 Despite recent success of circumcision as a method to reduce HIV, 7-9 HSV-2 and genital ulcerative disease (GUD) 10 acquisition in heterosexual men, there is still a biological and community equipoise that prevents the implementation of this strategy among MSM. However, its role preventing HIV infection among MSM is worthy of consideration and evaluation given the recent association of uncircumcised status with HIV acquisition into the STEP Study. 6 In 1998, the Ministry of Health (MoH) of Peru implemented HIV prevention activities for MSM in Lima, including "gay-friendly" primary health care public clinics, where free condoms and lubricants, voluntary HIV counseling and testing, and bacterial sexually transmitted diseases (STD) diagnosis and treatment were provided. To prospectively evaluate both HIV and ulcerative STI incidence estimates and its behavioral and biological correlates, we recruited a cohort of high-risk HIV-negative MSM at these clinics.
METHODS

Study Subjects
From October 1998 through May 2000, five MoH clinics, each located at one of the most densely populated districts of Lima, conducted free HIV and STD screening among adult MSM in Lima. Recruitment and referral of participants were based on "snowball" techniques and outreach by peer educators representing diverse MSM sub-cultures of Lima at previouslymapped venues. At each clinic, a counselor driven interview for demographics and sex behavior, risk reduction counseling, serologic testing for HIV and syphilis, rectal and pharyngeal Neisseria gonorrhoeae microbiological diagnosis and treatment, and urethral discharge and genital ulcer syndromic management, 11 were conducted on all participants. HIVnegative MSM, 18 years of age or older were eligible and invited to participate in the cohort if they reported any of the following: 1) STI diagnosed at screening or during the last six months; 2) self-identification as a sex worker; 3) no condom use during the last anal intercourse; 4) anal intercourse with >5 partners in the past 6 months; or 5) sexual partner of an HIV-infected man with condoms not consistently used. In a formative research conducted soon after the study started, participants named themselves as the "ALASKA Cohort", referring to a very popular Mexican/Spanish pop music singer of 1980s, who is a social movement icon in Latin America for homosexual social equity. Human Subjects Review Committees at the University of Washington, the U.S. Naval Medical Research Center, and Asociacion Civil Via Libre approved the study protocol; participants provided written informed consent.
Study Visit Procedures
Enrolled men were asked to return at every 6 months for a standardized clinical and behavioral interview and STI testing. The behavioral interview included: 1) male sex partner types during the past six months categorized as stable ("men with whom you have a special relationship") or casual ("men who are not your stable partner(s)"; 2) sexual practices and condom use with each partner type, and 3) the number of female sex partners during the participant's lifetime and during the past six months. Participants with laboratory-diagnosed STDs or STD syndromes were treated. 11 Risk reduction counseling, condoms, and lubricants were provided.
Laboratory Tests
Specimens included: 1) first-void urine for leukocyte esterase test (Multistix ® 2, Bayer, Elkhart, IN) or microscopy of spun urine for white blood cells; 2) pharyngeal and rectal specimens for culture for N. gonorrhoeae; and 3) peripheral blood for detection of antibodies to HIV-1 (ELISA, Vironostika, Organon Tecnica, Durham, NC; and Western blot, Biorad Laboratories, Hercules, CA), Treponema pallidum (rapid plasma reagin [RPR], Organon Tecnica, Durham, NC) and HSV-2 (type-specific Western blot 12 performed at the University of Washington on sera from the last visit, and all available earlier samples from HSV-2 seropositive persons to test time of HSV-2 seroconversion).
Case-Control Analysis
Complete behavioral and laboratory data available for HIV-seroconverters were included in a nested case-control study comparing HIV seroconverters to MSM who did not seroconvert during follow-up. Three controls were matched to each case by age (±1 year) and duration of follow-up since enrollment (±90 days). If ≥3 potential controls were identified, the final three controls were randomly selected.
Statistical Methods
Statistical analyses utilized the Statistical Package for the Social Sciences (SPSS, Chicago, IL). Univariate analyses included Chi-square or Fisher's exact tests for categorical variables, and parametric and non-parametric tests, as appropriate, for continuous variables. In association with HIV-infection, associated variables with p-values <0.1 upon univariate analysis were entered into a multivariate stepwise backward enter logistic regression model to predict variables associated with HIV seroconversion.
RESULTS
Cohort enrollment and follow-up
A total of 2061 men were enrolled into the ALASKA cohort and 1056 (51.2%) completed at least one follow-up visit with mean follow-up of 335 (standard deviation, s.d. ±167) days. Men completing at least one follow-up visit had a higher proportion of circumcision rates, reported more casual male partners and more anal sex with casual partners than men who did not complete a follow-up visit (p<0.05, each comparison), but did not differ significantly by age, reporting a stable partner(s), condom use patterns, history of receipt of money or gifts for sex or history of recent STI syndromes or diagnosis of an STI at enrollment from those who did not complete a follow-up visit (data not shown).
Characteristics of cohort participants
The mean age of men completing ≥1 follow-up visit was 26.4 (s.d. ±6.7) years. Participants reported a median of 4 (range 0-1960) casual male sex partners during the prior six months, and medians of 0 and 2 casual partners with whom they had insertive and receptive anal sex, respectively. Half of men reported always using condoms for receptive and almost one third for insertive anal sex, respectively (Table 1) . A total of 22.1% of men reported having had a female sex partner in their lifetime. Receipt of money or gifts for sex in the last six months was acknowledged by 24.4% of men. Circumcised men represented 21.2% of the participants. Self-reported STDs in the past six months were common: 15.5% of men reported urethral discharge, 12.4% genital or anal ulcers, and 3.2% symptoms of proctitis. At enrollment, 21.6% had reactive serologic tests for syphilis; overall, 7.8% had RPR titers >1:8, suggestive of early syphilis. Rectal and pharyngeal gonorrhea were diagnosed in 0.7% and 1.2%, respectively.
Incidence of HIV-1 and Ulcerative STIs
During 971 person-years of observation, 34 men acquired HIV-1 infection, a rate of 3.5/100 person-years (95% confidence interval [CI]: 2.3-4.7). There were 89 incident syphilis cases (either a RPR seroconversion among negative participants at enrollment or a four-fold RPR titer increase among the lowest RPR titer reached after treatment among positive participants at enrollment) providing a rate of 8.4/100-person years (95% CI: 6.7-10.1). Among men who were HSV-2 seronegative at enrollment, the HSV-2 seroconversion rate was 10.4/100 personyears (95% CI: 8.6-11.9).
Symptoms during seroconversion
Since their prior visit, HIV seroconverters more frequently reported symptoms compatible with an acute retroviral syndrome than non-seroconverters, including fever ≥3 days duration (46.4% vs. 7.4%), lymph node enlargement (25% vs. 6.2%), or weight loss (42.3 vs. 17.1%, p<0.05, each comparison). Seroconverters were also more likely than controls to report any illness of ≥3 days that interfered with daily activities (39.3% vs. 13.6%) or seeking medical care for an illness (62.1% vs. 27.4%, p<0.05, each comparison)
Behaviors
No differences between HIV seroconverters and men who remained seronegative were found for the proportion of having any recent HIV-positive sex partner (4.3% vs. 4.1%) or any recent stable partners (38.5% vs. 51.9%, Table 2 ). However, HIV-seroconverters reported both more casual partners (median 4) since their last study visit than did HIV-negative men (median 2, p<0.01) and more frequently reported any casual male partner than controls (p<0.05).
Sexually-acquired infections
At enrollment, 42.3% (11/26) of cases and 41.5% (34/82) of controls were HSV-2 seropositive (no significant difference); whereas 27.6% (8/29) of cases and 8% (7/87) controls were positive to syphilis (p<0.05). Among initially HSV-2 seronegative men, HSV-2 seroconversion was somewhat more common among cases (30.8%, 4/13) than controls (11.9%, 5/42, p=0.19). HSV-2 seroconversion antedated HIV seroconversion by at least 6 months in 3 of 4 HIV seroconverters. Pharyngeal gonococcal infection was detected in 3 (13.0%) of 23 tested cases and in 1 (1.5%) of 67 controls at the last follow-up visit (p<0.05); urethral or rectal gonorrhea was not detected in either cases or controls. Nine (31.0%) of 29 HIV seroconverters and seven (8.0%) of 87 controls were identified with incident syphilis infection or HSV-2 infection (p<0.01, Table 2 ).
Circumcision effect
HIV seroconverters were marginally less likely to be circumcised than non-seroconverters (4.2% vs. 17.1%, p=0.09, Table 2 ). Among participants with incident syphilis or HSV-2 infection, HIV seroconversion occurred in 8 out of 13 (61.5%) uncircumcised men, while in 1 out of 2 (50.0 %) circumcised men (p=0.01). Among participants with neither syphilis nor HSV-2 incident infection, HIV seroconversion happened in 15 out of 73 (20.5%) uncircumcised versus in 0 out of 12 (0%) circumcised men (no significant difference).
Multivariate models
Only recently acquired syphilis or HSV-2 infection (odds ratio [OR] 5.9, 95% CI: 1.5-22.7, p=0.01) and sex with any casual partner (OR 4.8, 95% CI: 0.9-26.2, p=0.06) remained significantly and marginally associated respectively, with incident HIV-1 infection in a multivariate model.
DISCUSSION
The HIV incidence of 3.5% in this cohort of high-risk MSM in Lima exceeds that observed incidences in high-risk MSM in the United States and Europe, [13] [14] [15] resembling that observed in Brazil, 16, 17 and confirms that MSM in Lima constitute an important target population for intensified and innovative behavioral and/or biomedical effective prevention interventions. Recently-acquired syphilis or HSV-2 infection and sex with any casual partner were the two significant correlates of HIV acquisition among MSM in this nested case-control analysis. Innovative prevention strategies to be implemented in MSM in Lima need also to target the acquisition of ulcerative STI given the high incidences rates of syphilis and HSV-2 infection, which exceed those described in other settings. 18, 19 Combined incident syphilis or HSV-2 infection was almost six times more frequently detected in HIV seroconverters than in men who remained seronegative. Anogenital ulcers provide a ready portal of entry for HIV and in particular, incident HSV-2 infection may enhance HIV susceptibility due to increased duration and frequency of recurrences and sub-clinical HSV-2 reactivation in the first year after HSV-2 acquisition. 20, 21 Compared to MSM who remained seronegative, MSM in Peru who acquired HIV more often reported symptoms including fever ≥3 days duration, lymph node enlargement, or weight loss, and were more than four-fold more likely to report any illness of ≥3 days duration that interfered with daily activities and to have sought medical care for that illness. The high proportion of men with acute retroviral syndrome symptoms and health care-seeking behavior may provide an opportunity for early intervention during high viral load and potentially heightened infectiousness. 22, 23 Limitations of this study include modest power to assess interactions between biologic factors (e.g.: lack of circumcision) and sexual practices that may modify the risk of HIV acquisition. Men may have experienced normative pressures concerning the reporting of sensitive behaviors. However, questionnaires were administered prior to knowledge of HIV test results and thus differential recall bias appears unlikely. Men who participated in this cohort represent a very high-risk MSM sub-population in Lima as defined by the entry criteria that visited socialization venues where study recruitment was conducted, who were aware of the availability of the study clinics, and who voluntarily accepted participation. Likewise, MSM perceiving themselves at higher risk for HIV and/or STI acquisition may have been more willing to participate, which would have contributed to the reported higher incidence estimates. Participant retention rates reflected the limited resources for individual-level retention activities in a public funding setting. Using the same entry criteria, posterior more structured cohorts and interventions provided similar HIV incidence estimates, 5, 6, 24 reflecting a highrisk population in need for an effective preventive intervention. Measured differences between men with and without follow-up were minor but these groups may have differed on other, unmeasured dimensions.
Given the high rates of new HIV and STI infections, our data suggest that MSM in Lima constitute an important target population for intensified and innovative biomedical interventions, and in particular for synergistic prevention strategies to prevent both HIV and ulcerative STI acquisition. While these strategies are being designed and tested, behavioral interventions to increase condom use and reduce the number of casual sex partners, as well as, screening for STI, particularly syphilis and HSV-2, and HIV are clearly needed. HIV testing and symptom recognition to identify HIV seroconverters may reduce secondary HIV transmission. Interventions to prevent and suppress HSV-2 infection may be important to stem the HIV epidemic among MSM in Latin America. Assessing the effect of male circumcision to synergistically prevent HIV and HSV-2 acquisition among MSM is warranted, especially in populations with low levels of circumcision and high incidences of GUD. 
